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Scientific  Progress 

This  is  the  final  report  for  ARO  W91  INF-09-1-0290.  During  the  past  year  we  implemented  our  synthetic  program  based  on  the 
novel  discovery  of  heterogenous  deprotection  of  sulfonic  acid  esters.  This  approach  is  one  of  the  first  of  its  kind  and  leads  to  a 
completely  deprotected  precise  sulfonic  ester  polymer  and  leads  us  into  our  future  work.  We  synthesized  this  polymer  for 
complete  characterization  and  to  send  samples  to  Professor  Karen  Winey  at  the  University  of  Pennsylvania  for  morphological 
characterization.  We  worked  to  determine  what  molecular  weight  is  sufficient  in  order  to  produce  suitable  mechanical 
properties.  Since  sulfonic  acids  are  strongly  hydrogen  bonded,  we  anticipated  lower  molecular  weights  to  be  better  than  higher 
ones  from  a  processing  point  of  view,  where  processing  will  mean  conversion  into  various  material  forms  such  as  fibers,  films, 
and  membranes.  We  reached  the  stage  where  we  can  begin  to  consider  these  possibilities,  since  they  are  important  to  the 
basic  science  at  hand. 

During  the  past  year  we  had  a  visiting  Japanese  graduate  student  from  Kyoto  University  spend  several  months  with  us,  and 
during  this  time  he  served  as  extra  labor  in  the  synthesis  of  precisely  spaced  sulfite  containing  polymers.  These  polymers  were 
made  and  await  complete  characterization  before  sending  them  to  Professor  Winey  for  morphological  characterization.  We  will 
also  send  these  polymers  to  the  Max  Planck  Institute  for  Polymer  Research  in  Mainz,  where  we  have  had  a  strong  working 
relationship  over  20  years. 

Boronic  acid  research  was  completed  over  the  past  year,  where  the  synthesis  of  boronic  acids  were  polymerized  in  ionic  liquids. 
High  molecular  weights  were  observed  during  this  chemistry.  In  an  interesting  observation  we  discovered  the  boronic  Lewis 
acids  reduce  isomerization  in  resulting  alkenes  in  small  molecule  metathesis,  which  provides  a  valuable  insight  into  metathesis 
catalysis  in  general.  The  boronic  acid  polymers  that  have  been  made  displayed  unique  properties  during  melting.  These 
precision  boronic  acids  were  also  cross  linked,  yet  displayed  distinct  melting  points.  Even  more  interesting,  each  subsequent 
melt  occurred  at  a  higher  temperature  than  the  previous  melt. 

We  were  pleased  to  be  able  to  work  on  this  research  and  appreciate  the  Army  Research  Office  for  providing  the  support 
necessary  to  achieve  these  results. 
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